Introduction
The population of Norway was relatively homogeneous until 1970. Thereafter, a considerable migratory influx of immigrants, particularly from Asia and Africa has occurred. People originating from Pakistan constitute the largest immigrant group from low income countries, representing 7% of the total Norwegian population. Most of them live in Oslo and the suburbs. 1 The first Pakistani men came as economic immigrants in the late 1960s. After restriction for working purposes was imposed in 1975, immigration from Pakistan has mainly been for marriage and reuniting family, and consanguineous marriages are common.
Sexually transmitted infections (STIs) have shown an alarming increase in Asia and Africa. 2 Ethnic variations in the rate of diagnosed STIs have been reported in many developed countries. Indian and Pakistani women and men had lower prevalence of diagnoses STIs than black Caribbeans and black Africans in Great Britain. 3 In Norway, the typical STIs such as syphilis and gonorrhea are very seldom, while herpes simplex virus type 2 (HSV-2), Chlamydia trachomatis, and human papillomavirus are prevalent especially in the young generation.
Individual sexual behavior is a key determinant of STI transmission risk, but alone does not explain the varying risk across ethnic groups. There is a need for targeted and culturally competent prevention interventions. 3 C. trachomatis is a major cause of ocular and sexually transmitted diseases worldwide. 5 Women sustain the most severe consequences of untreated infection, including pelvic inflammatory disease, chronic pelvic pain, ectopic pregnancy, and tubal infertility. Most chlamydial infections are asymptomatic. 6 In Norway, 84% of young females below 25 years of age have been tested and 9%-11% have been positive, while among the 44% tested young adult males, 21% have been positive. 7 HSV-2 is the leading cause of genital ulcer disease worldwide. HSV-2 infection also represents a risk factor for the acquisition and transmission of human immunodeficiency virus (HIV). 8 A serious consequence of HSV-2 infection is the transmission of the virus from an infected mother to a neonate, usually intrapartum. Neonatal infection can cause long-term sequalae and even death. 9 In Norway, 14% of the pregnant population have been tested HSV-2 positive. 10 Hepatitis B virus (HBV) infection is a major health problem globally including Pakistan. 11 HBV may lead to severe chronic infection and hepatocellular carcinoma. Fifty percent of infections are thought to be acquired by sexual contact. 12 In countries where HBV is endemic, vertical spread plays a major role. 13 Among ethnic Norwegians, hepatitis B carriership is rare (,0.5%).
14 The frequency among immigrants may reflect the situation in their home countries, but must also take into account the situation in the new country.
Studies of STIs among immigrants to Europe are mainly focusing on syphilis and HIV, and not the more common STIs. 15 Our aim was to take an in-depth look at STIs like C. trachomatis, HSV-2, and hepatitis B among our Pakistani immigrants in Norway.
Material and methods
The Pakistani women who came to prenatal ultrasound screening at 17-18 weeks of gestation in the two maternity hospitals in Oslo (Rikshospitalet and Ullevål University Hospital) were randomly included. The f irst author visited Oslo once a week over two years for interviewing and blood collections of the Pakistani women and their husbands. We included 112 Pakistani pairs, after getting their personal consent and signature. They lived in Oslo city or one of the suburbs. The samples, collected in ethylenediaminetetraacetic acid tubes, were separated, and plasma was frozen at −20°C. IgG measurement were registered as "negative", "grey zone" meaning neither negative nor positive, "slightly positive" meaning that specificity may be uncertain, and "positive". In our study we regard "grey zone" as "negative" and "slightly positive" as "positive".
The study was approved by the Regional Committee for Ethics and Research and the Data Inspectorate.
Variables
A structured questionnaire was used. Information about demographic and socioeconomic factors such as age, marital status, relationship, educational level, parity, family income, and years of residence in Norway were registered.
statistical analyses
All data were registered in SPSS (SPSS Inc, Chicago, IL). Descriptive statistics (including means, standard deviations [SD], frequencies, and percentage) were used to analyze distribution of the demographic variables.
Differences in demographic and serologic results between men and women were tested with Fisher's exact test. Signifier level of P , 0.05 was used. The relationship between seroposivity of C. trachomatis, HSV-2, and hepatitis B and determined factors were estimated by logistic regression analyses and presented as crude odds ratios with 95% confidence interval. results Significant differences were observed in age, level of education, and time of residence in Norway between men and women. The average age for Pakistani women was 27.5 years (range 18-44 years; SD 5.4 years), and 32.7 years for their husbands (range 18-56 years; SD 7.9 years). Consanguineous marriages were common (70%), 47% were cousins (close relatives), and 23% were distant relatives. None of the women were educated at university level while 12% of the 
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sTIs among Pakistanis in norway men had tertiary education. The family income was within the Norwegian average for 57% of the participants. Two thirds (67%) of the men had lived more than 10 years in Norway. Twenty seven women (24%) had recently arrived in Norway compared to eight men (7%) ( Table 1) .
serologic results
Differences between men and women were also found in seropositivity of C. trachomatis, HSV-2, and hepatitis B. Due to low prevalence, the differences did not reach significance. Thirteen men (12%) had chlamydial IgG antibodies, while only one woman (1%) was positive. This woman was 31 years old, had lived two years in Norway, had low educational level (less than nine years schooling), and the family had low income. All positive cases occurred in discordant couples, meaning that the 13 wives of the positive men were not infected with C. trachomatis, and the husband of the one positive woman was not infected either (Table 2) .
There were no differences in ages and educational levels of the chlamydial IgG positive and negative men. Of the 13 positive men, 69% had high income.
Four women (4%) and two men (2%) were positive for HSV-2. Only one couple was both positive for HSV-2, the remaining four couples were discordant ( Table 2) .
As for hepatitis B, one woman (1%) and two men (2%) were anti-HBc and HBsAg positive. Five of the women (4%) and seven of the men (6%) were only anti-HBc positive. All of these 15 hepatitis B-affected couples were discordant (Table 3) .
Eight of the women (7%) and 14 of the men (13%) were both anti-HBc positive and anti-HBs positive. Only one couple was concordant (Table 3) .
Discussion
To our knowledge, this is the first study about STIs among Pakistani immigrants in Norway. In our couples, C. trachomatis and HSV-2 were not prevalent. Since our testing was based on serological samples and detection of antibodies, it reflects what has happened during their lifetime and the great majority of our men and women had never been infected with these STIs.
Pakistani women in our study came to Norway for marriages. We did not ask about their husbands' sexual behavior. In Vietnam, women with low education or low economic status had less knowledge of STI than those with higher education or high income. Unmarried women and those under the age of 20 years demonstrated the lowest level of STI knowledge. 16 All pregnant women in Norway are tested for HIV. None of the Pakistani pregnant women in our study were HIV positive. Therefore we did not examine their husbands' HIV IgG.
Hepatitis C virus (HCV) infection is not a common STI. Transmission of HCV occurs first and foremost through contaminated blood and blood products, blood transfusion, and contaminated syringes. Sexual transmission occurs, but is unusual. Vertical infection occurs, calculated risk is about 10%. 4 For these reasons we did not test HCV IgG. Gonorrhea is a rare disease in Norway. 4 Furthermore, no test is suitable for testing of Neisseria gonorrhoeae IgG.
We found only 1% C. trachomatis prevalence in females, but higher in men (12%), and the couples were discordant. According to the producer's information, the sensitivity of the test used is 95%, and the specificity 90%-91%, compared to micro-immunofluorescence. Our findings indicate a much lower prevalence of C. trachomatis among both women and men of Pakistani origin compared to the general population of Norway with a reported prevalence of 9%-11% for women 15-24 years old, and 21% for men 20-24 years old. 7 In Australia, C. trachomatis prevalence was 7% in females and 5% in males. 17 Undocumented migrant status is also reported to be associated with higher risk of 
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Bjerke et al C. trachomatis prevalence. A study from Switzerland reported C. trachomatis to be three times more frequent in undocumented migrants (13%) than in women with legal residency (4%). 18 In our study, the seropositivity of HSV-2 was low, 4% in women and 2% in men. According to the producer's information, the sensitivity of the test used is 96.1%, and specificity is 97%, compared with Western blot. The prevalence of HSV-2 was 17% in STI patients and 14% in pregnant women in Norway. 10 Prevalence of HSV-2 infection was 34.8% in northern California. Black race, older age, lower income, parity, greater number of lifetime male sexual partners, earlier onset of sexual intercourse, sex work, history of STI, and cocaine use were factors associated with HSV-2 positivity. 19 In Israel, the prevalence of HSV-2 infection was 13.3%, and the rate was threefold higher among immigrants from the former Soviet Union (27.5%) than among Israeli-born Jewish and Arab women (9%). The role of high-risk sexual behavior in the spread of the infection has been reconfirmed. 20 Twelve percent of women and 21% of men were or had been infected with hepatitis B. Since HBV infection in this population often is acquired at birth or in childhood, this infection cannot be regarded as a measure of STIs.
A Norwegian report from 2007 showed that immigrants had higher risk of diseases, in particular severe infectious diseases. 21 The first cause presuming immigrants to be a group especially exposed to extra burden due to their situation as immigrants. The second is that living conditions among immigrants are generally worse than in the majority population. They have lower income, are more likely to be unemployed, have worse housing situations, and lower educational level. Immigrants from low-income countries have higher prevalence of hepatitis B, HIV, and tuberculosis which reflect their situation in their home country. They are usually infected before they come to Norway, or they get infected when they visit their home countries. 21 In our study, there was also a tendency towards more infections among persons with low income or low education level. Due to the relatively small sample the results only reached significance for the association of hepatitis B in women with low education level.
From 1991, World Health Organization (WHO) recommended all member countries to introduce HBV vaccine in their immunization programs. With recent dramatic increases in HBV vaccine production and decreases in the price, global HBV infection rates may be reduced by as much as 90% over the next 10 years. 22 In our study, under 1% of the women and 2% of the men were positive for HBsAg, which means their blood, cervical secretion, and sperm are infectious. Four percent of the women and 6% of the men were positive for anti-HBc only, possibly low-level HBV infection, and risk of transmission could not be excluded. In Pakistan, almost 2% were positive for HBsAg, being in the same range as among our Pakistani immigrants. 23 In 2005, Norwegian Institute of Public Health estimated that we had 12,000-15,000 HBV carriers (,0.5%).
14 A majority of these are immigrants from high and middle endemic areas, plus drug addicts. A Norwegian working group has recently suggested including HBV vaccination in our national program. 
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The occurrence of "anti-HBc only positive" represents a special problem and raises some questions. HBV DNA determination in single samples is of limited value. Of the anti-HBc only positives, about 5% will be DNA positive with polymerase chain reaction, the percentage may show some variation according to ethnic origin. Furthermore, the viremia level may vary between detectable and undetectable over time. Therefore we usually do not recommend DNA testing, and did not perform such testing in our material. From a public health standpoint, it is more meaningful to recommend vaccination to sexual partners and family members, and to give specific immunoglobulin and vaccine to the newborns of anti-HBc only, positive mothers.
Pakistani women in Norway with low education was a risk group for hepatitis B infection.
There was also a tendency among men, but the results did not reach significance (Table 4) .
We did not find any specific factors associated with seropositivity for C. trachomatis and HSV-2 among Pakistani immigrant couples in Norway (Table 4) .
Conclusion
STIs were not prevalent in Pakistani immigrant couples in Norway. However, it was striking that when one partner was positive, the other was not, so most couples were discordant. More men than women had undergone C. trachomatis infection, they possibly had earlier sexual experiences before marriage, and the women may not have or are not having concurrent sexual experiences. The men either had C. trachomatis before the marriage and cleared the infection or had it during the marriage and cleared it before transmitting to the wife. One should pay attention to hepatitis B among Pakistani immigrants. WHO has recommended including HBV vaccine in the immunization programs.
Meanwhile, Pakistani immigrants who are unprotected against infection should be offered HBV vaccine and newborn children whose mothers are HBsAg positive or only anti-HBc positive should be treated with immunoprophylaxis and vaccine shortly after delivery.
